Sodium butyrate upregulates expression of NKG2D ligand MICA/B in HeLa and HepG2 cell lines and increases their susceptibility to NK lysis.
Natural killer (NK) cells are important effectors in the immune response to tumors. A number of cell-surface inhibitory and activating receptors on NK cells tightly regulate their interaction with target cell ligands. In particular, the strength of an anti-tumor immune response appears to depend critically on surface levels of one activating receptor, NKG2D. Correspondingly, expression of NKG2D ligands on target cells is a requirement for effective tumor immunosurveillance and the elimination of pathogen-infected cells. Sodium butyrate, a potent repressor of histone deacetylase (HDAC), has recently been proposed as a potential agent in cancer treatment based on its ability to modify, in several cancer cell types, the expression of a variety of genes related to cell cycle regulation and apoptosis. Here we report that, in the HeLa and HepG2 tumor cell lines, sodium butyrate upregulated the expression of the MHC class I-related chain molecules A and B (MICA and MICB) at both the mRNA and protein levels, resulting in an enhanced susceptibility of cells in both lines to NK lysis. It also led to an elevated expression of heat shock protein 70 (HSP70) and transcription factor Sp1, and increased the binding of transcription factors Sp1 and heat shock transcription factor 1 (HSF1) to the MICA/B promoter, resulting in increased expression of MICA and MICB. siRNA targeting Sp1 significantly attenuate the enhancement of MICA expression by sodium butyrate. These results suggest that sodium butyrate and other HDAC inhibitors may have therapeutic potential by enhancing the immune response to cancer.